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FOREWORD

This Project Plan describes the planning and objectives for the implementation of aNASA
project known as the Launch Technology Project. This plan has been prepared in accordance with the
NASA Program and Project Management Processes and Requirements NPG 7120.5A, and is
conggtent with the NASA Strategic Management Handbook and NASA Prograny/Project
Management, NPD 7120.4. In addition, it follows the MSFC Lead Center Implementation Plan for
Space Trangportation System Development and Technology Programs.
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l. INTRODUCTION

The available opportunities for scientific research and new space indudtries are limitless. It
includes manufacturing medicines thet are far superior to drugs made on earth, mining resources from
orbiting bodies, servicing satdlitesin orbit, generating power, exploring new worlds and safely, routindy
and affordably accommodating passengers. The current high cost of space transportation, however, has
locked the door to these opportunities.

The potential growth of the commercia space market has been demonstrated in recent years.
Seventy-five commercid payloads were launched in 1997. These commercia launches represented
one-haf of the total number of launches and athreefold increase over the previous year. This growth
will not continue, however, unless the cost of gpace launch is dramaticaly reduced. Currently, other
countries hold the competitive advantage for providing the launch services to support this expanding
commercia space market. The US commercia space launch industry has dwindled from complete
market dominance in the mid-1970s to only 30 percent of a greatly expanded worldwide market today.

The Civil Space Transportation Study, an assessment of future commercia space markets,
concluded that a 100-fold reduction in launch cost ($100 per pound of payload) would result in 20
times more commercia launches than are possible today.

To enable NASA to conduct better, faster, and cheaper programs in exploration, research, and
science, and to enable the US commercia sector to flourish in space endeavors such as expanded
gpace communications and remote senging, significant reductions in space launch costs must be
achieved. NASA'sroleisto develop the technologies that will enable the US launch industry to
recapture the commercia launch market and drive down the cost of accessto space. This lower cost
launch capability will enable routine DOD space operations. NASA’ s space transportation technology
programs are focused on developing the breskthrough technologies that will enable the next generation
launch syslems. In particular, the Launch Technologies project will develop avionics, power, crew and
payload systems, and systems integration and design tools that will enable the NASA godsand
missons.

[I. OBJECTIVES

The Launch Technology project has been initiated to support required technologies for meeting
Spacdiner crew safety, vehicle rdiability and cost gods. It was formulated with the misson of
technology development and demonstration that will enable the development of launch sysems and
associated tools that will; 1) increase crew safety and vehicle rdiability by factors of 1,000 to 10, 000
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and, 2) meet the price and performance goals that are afactor of 10, even 100, less than that currently
avaladle.

The project will focus on Six areas of development:

Avionics, Hight and Control
Power

Desgn and Andyss Tools
Systems Integration
Payload Systems

Crew Systems

ok wnNE

Within each of these task areas, there will be multiple sub-tasks identified
I, CUSTOMER DEFINITION AND ADVOCACY

The primary customer for the Launch Technology Project is NASA’s Advanced Space
Trangportation Program (ASTP). ASTP isinterested in the development and test of technologies that
will potentidly provide low-cost space transfer, have low development costs, and that will show near-
term results. The Launch Technology customer base will be dl inclusive of those taking advantage of the
technologies developed by the Spaceliner program. They include:

Universties’Academia

Office of Earth Science (OES)

Office of Space Science (0SS)

Human Exploration and Development of Space (HEDS)

Office of Life & Microgravity Sciences & Applications (OLMSA)
Office of Aeronautics & Space Trangportation Technology (OASTT)
Department of Defense (DoD)

Industry

IV. PROJECT AUTHORITY

The NASA Strategic Plan and the NASA Strategic Management Handbook assign to
MSFC the Lead Center responsbility for Space Trangportation Systems development. This assgnment
includes Lead Center responsbility for the Advanced Space Transportation Program of which the
Launch Technology Project is a part. The Launch Technology Project Office is responsible for project
implementation and management. The Launch Technology Project Office has direct commitments with
MSFC and other NASA centers through the prime contractors or between the Project Office and
NASA Centers. The MSFC GPMC is responsible for oversight of the Launch Technology Project.
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V.  MANAGEMENT

A. Organization and Responsibilities
1. NASA Headquarters

The Office of Aero-Space Technology (Code R) isthe NASA Headquarters office
responsible for the Launch Technology Project.

2. Fidd Centers

Thefidd centersinvolved in the Launch Technology Project include: George C.
Marshall Space FHight Center, Langley Research Center, Ames Research Center, Glen Research
Center, and Kennedy Space Center. The involvement of each center is described below:

a. George C. Marshall Space Flight Center (M SFC)

The MSFC, asthe lead center for Space Transportation Systems Development and the
Center of Excellence for Space Propulsion, isthe principal NASA Center for research,
technology maturation, design, development, and integration of pace transportation and
propulsion systems, including both reusable and expendable launch vehicles, and
vehicles for orbitd transfer and degp space missons.

The Advanced Space Trangportation Program, X-33, and Future-X/Pathfinder
Program Offices have been consolidated with other space transportation devel opment
and technology activities at the MSFC into a new organizationd unit, the Space
Trangportation Directorate. This consolidation enables integrated coordination of
ongoing advanced space trangportation activities together with strategic planning for
new initiatives, and will provide asingle foca point for the lead center responsibilities
within the mission area of gpace trangportation. The Space Transportation Directorateis
responsible for executing the NASA Lead Center role assgned to MSFC for space
trangportation systems development activities. Integrates program and project level
planning, research, and development to ensure a well-balanced space transportation
development program that meets the Agency's aggregate needs in a coordinated and
integrated manner.

Manager, Advanced Space Transportation Program, manages and integrates activities
for conducting research and technology maturation and demonstrations applicable to
advanced space transportation systems. The ASTP Program Manager serves as
principa advisor to the MSFC Assigtant Director for Space Propulsion Systems
concerning planning, implementation, and evauation of MSFC's assgnment as
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Propulson Center of Excellence. The established programs, ASTP, X-33, and Future-
X/Pathfinder functionaly report to the MSFC Center Director. All program office
personnd are being assigned adminigtratively to the Space Transportation Director. The
individua program offices are kept smdl and share adminidrative saff, program control
aswell as collocated engineering and procurement support.

Responghility for the Launch Technology Project fals under the ASTP. MSFC will
manage dl of the tasks of this project. In addition, MSFC will contribute excellencein
the area of Avionicsand Flight Control, and Systems I ntegration types of development.

The Launch Technology Project Manager has a amdl team consisting of members of
involved Directorates within MSFC, and representatives from other involved centers.
Thisteam isresponsible for planning, coordinating and interfacing with other projects
and organizations as appropriate to accomplish the job.

Program Management (Leve 1)

Overdl Program Management is provided by the Advanced Space Transportation
Program Office.

Project Management (Levd 111)

The Project Manager is assigned by MSFC's ASTP office and reports to the ASTP
Program Manager (Levd I1). The Project Manager is responsible for developing an
approach to meet the objectives established by the ASTP Program Manager;
developing lower leve project congraints such as budget, resources and schedule; and
implementation planning that coordinates NASA and contractor assets. The Project
Manager will be aided and asssted in dl of these activities by a Deputy Project
Manager dso assgned by the ASTP office.

The products of the Project Manager are:
Project Plan. The Project Plan shdl be written in accordance with NPG 7120.5A
Integrated Project Schedule. The Integrated Project Schedule shall be developed
using Microsoft Project and will contain al tasks identified by the appropriate teams
and the Project Management. The tasks shdl be logicdly linked with the critica
path identified. The project schedule shal contain detailed schedules of dl project
elements and shall be updated in atimely manner. The project schedule shdl
contain the baseline schedule and deviations from the basdine. The Project
Manager must gpprove changes to the basdline schedule.
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Resource Allocations (POP inputs). The Resource Allocations contain estimates of
budget requirements and manpower requirements. This report indicates when
budgeted funds will be obligated and costed as well as the cost of in-house
manpower and it's phasing. The Project Manager is assisted by a business
manager who is assigned by the ASTP management. The business manager’'s
primary responsibility isto assure that al procurements are planned and purchased
in time to support the project schedule. The Business Manager shal work with the
PDTsto evauate procurement needs and schedule; track expenditures, and reports
progress and issues to the project manager.

Collaborative Work Commitments (CWC). The Project Manager will develop
CWC'sper MSFC-P03.1-C01. The Project Manager will be assisted by the
Deputy Project Manager and Lead Systems Engineer. CWC's are controlled by
the Project Manager and held as a quality record in accordance with MSFC-P16.1
for 6 months after completion of the task.

Engineering Management (Level 1V)

The CWC manager isresponsible to the project for ensuring that al engineering aspects
of funded tasks, including in-house, other centers and contractor respongbilities are
accomplished within the technica requirements and cost and schedule restraints.

CWC management functions include:
Egtablish overdl organizationa responsihilities and points of contact.

Provide project manager development effort task summaries including; objective,
approach, benefit, metrics, schedule/major milestones, participants and budget.

Provide project manager monthly status reports.

Provide the Project manager with information needed to asss the technica and
fisca planning and decision processes and support program reviews.

Provide liaison between technology development and potentia benefiting
organizations.

Insure status and technica datais disseminated to benefiting programs and
organizations.

Develop and maintain task agreements with MSFC participating organizations.

Provide liaison between the development lead and the MSFC participating as
required.
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C.
The following management systems will be utilized with the Launch Technology Project. In

Work with benefiting organizations to identifying and prioritizing specific technology
needs.

MSFC Task Managers will be assigned for each task funded within the project. Thelr
role will be technica with regard to the nature of the work being conducted in the task.

b. Langley Research Center (LaRC)
Langley will provide technology development in the area of both Sensors, Avionics and
Hight Contral.

C. Ames Research Center (ARC)
Amesis responsible for the design and demondiration of sensor devel opment and
integrated vehicle health management architectures as funded within the project.

d. Glenn Research Center (GRC)
Glen will contribute ideas and expertise for the advancements of power systems and
sensor development.

e. Kennedy Space Center (KSC)

Kennedy will develop critical spaceport technologies including an automated flight range
architecture and ground hedlth management systlems. In addition, experience with
Ground Support Equipment (GSE) will aid in the development of new ideasin the area.

Special Boards and Committees

The Project Manager shadl schedule independent reviews with technical experts not
asociated with the development activity. These reviews will coincide with the design
reviews.

M anagement Support Systems

addition, other systems within the agency are being reviewed and consdered as potentials.

1 Mar shall Resour ces Tracking System (MARTYS)

The MARTS system for tracking funding authority, commitments, obligetions, cost and
disbursements will be utilized by Launch Technology Project.

2. Workforce Information System (WIS)
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The WIS sysem will be utilized for tracking the civil service workforce associated with
Launch Technology Project.

3. Automated Procurement Request System (APRYS)

The S& E APRS system will be used for the Procurement Requests (Form 424)
process.

4, Virtual Research Center (VRC)

The VRC is an Internet-based project management and document management system
that allows dl project team members access to project documents, drawings, meeting
notes, assigned action items and the group caendar.

5. Other Management Systems

Current plans cdl for the implementation by June 1, 2000 of the Integrated Financia
Management Planning (IFMP) system. Thisis a mandatory, agency wide tool for

budgeting, tracking and andyzing funding.

VI. TECHNICAL SUMMARY

The Launch Technology Project will develop and demondirate the technologies required to
achieve safer, more reliable and affordable space trangportation systems.  Each of tasks within this
project will have project requirements, systems, system operating concepts, ground support systems,
facilities, logigtics and misson results andysis outlined in individua task project plans. The core
technology discipline areas, and funded task within each area are listed below.

A. Avionicsand Flight Control

Design, develop and test advanced avionics components and subsystem to enable the development of a
reliable, low-cogt and lightweight avionics sysem. Technologies such as lightweight distributed modular
avionics, scaeable inteligent networks, Hy-By-Wire/ Light and intelligent control system components
will be integrated to produce a highly modular and flexible avionics sysem. Modular and locdized
intelligent sensor based architectures will increase the system leve rdiability and improve overdl flight

siey.

The following projects are currently funded for FY 00:
1) (AV-002) Distributed Reconfigurable Avionics (DRA) (WBS 1.8.4.1.2)

The DRA task will develop asmdl, light-weight, low-cost, modular, dynamicaly re-configurable
avionics network that can be configured to perform various processing, data management, and
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sggnd conditioning functions, in conjunction with multiple like units arranged throughout the launch
vehide

There are four key eements to the DRA task:

1. Determine architecture and reconfiguration strategies; identify requirements for processing
complexity; identify requirements for input/output and Sgna-conditioning for vehicle sensors, and
develop drategies for serid communication

2. Evduate the Chips-on-Board (COB)/Flexible Interconnect (FI) fabrication method as an
gpproach to diminate intermediate packaging of eectronic devices and utilize the structurd, thermd,
and electrica properties of composite materias to provide an integrated dectrica/structural chassis.

3. Deveop the detailed design of core computer, implementing both fixed core logic and in-circuit
programmable design to support flexible reuse.

4. Identify existing component technology, and push development in areas of performance as
required to meet task objectives. Design and procure any custom components (multi-chip modules,
gpplication specific integrated circuits, high-performance transmitters/receivers, etc.) to perform
processing and conditioning functions.

2) Robust Guidance, Navigation and Control (WBS 1.8.4.1.3)

This task will develop a guidance and control component system that leverages from current
MOTSCOTS programs. 1t will utilize components developed for DOD or commercia venturesto
obtain ardiable guidance and control system without incurring dl of the development costs. This
will require the evauation of INSGPS systems, IMUs and GPS receivers.

3) (AV-10) SFINX (Scalable, Fault-tolerant Intelligent Network of Xducers) (WBS
1.8.4.1.4)

This task will utilize advances in communication methods as gpplied to insrumentation and control.
This communication method will enable redundant, expandable, plug-and-play networks of smart
sensors and smart actuators with substantialy fewer wires and connectors in the system. 1t will
implement automated built-in test, checkout, hedth management, redundancy management,
component data sheets, etc. Many of the smart functionsin this task will be hardware
implementable to reduce software demands. The advanced features will be demongrated in a
ground smulation and in the last year, hardware will be produced for a potentid flight
demondtration.

4) (AV-4,5) Advanced Sensor and MEMS ( WBS 1.8.4.1.5)

Thistask will utilize advances in sensor technology especialy microfabricated sensor technology and
MEMS (MicroElectricdMechanica Systems) to develop and test the next generation of sensor
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technology. Thiswill dlow the development of sensor arrays, miniaturization of sensor systems,
integration of smart eectronics, and the incluson of wirdess telemetry.

Semiconductor processing to deposit multiple sensors and sensor conditioning on the same chip or
inasmal region will be developed. A in-stu engine monitoring task will further develop
microfabricated thin film sensors and to integrate various thin film sensors needed for the propulsion
system into a Single package.

5) (AV-13,15) High Density Structural Sensors ( WBS 1.8.4.1.6)

This task will develop multiplexing (MUX) technology for F/O and AE structurd health monitoring
sensors. Thegod isto monitor 10,000 low cost F/O sensors (weighing < 1 pound). high density
sensors. Thiswill enable practicd large area structura hedlth monitoring. As part of an overal
IVHM system, high dengity sensors will contribute to the reduced operating costs, increased
gructurd reliability, and improved safety that is criticd for future RLV'’s.

6) Smart Sheet (WBS 1.84.1.7)

This task will assess technology for potentia gpplications on the structurd health management for
gpace vehicles. Task will be in accordance to "Active Sensing of Cryogenic Composite Structures
for Space Transportation Applications’, by Fu-Kou Chang, dated 6-21-99.

Power

Design, develop and test power systems, power control and distribution components and subsystems

for insartion into a highly reliable and low-cost system for areusable launch vehicle. Power generation,
gorage and distribution systems contained would enable development of afully dectric actuation and
control architecture. Elimination of hydraulics would increase flight safety and system leve relighility.
Technologies contained within the planned program include power generation and processing & control
subsystems/modules, eectromechanica actuators, polymer batteries, advanced fud cells, and
supporting passive and active component leve technologies.

The following projects are currently funded for FY 00:

1) PW-001/ Super Capacitors

This task will produce packaged super capacitor system. Super capacitors utilizing the carbon
nickd dectrode structure patented at Auburn University Space Power Ingtitute (AU-SPI) will be
developed for 120 V and 270 V system applications. Two other eectrode
chemidgtries/configurations from the prototype to the manufacturable product stage will be

independently developed. These two el ectrodes are Ruthenium Oxide (RuO,) from on-going work

at AU-SPI and Vanadium Nitride from on-going work at T/J Technologies.
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2) PW-002/ High-Ener gy Density Electrochemical Capacitors (ECs)

Thistask will develop and test ECs, with high energy dendity as aprimary energy source. Using
ECsingtead would eiminate the need for spare batteries, battery specialists, activation processes
and the tracking of expiration dates, thereby reducing operation costs, turnaround time, and ground
facilities. Using an EC with a battery will reduce source weight.

3) PW-005/Lithium-Based Rechar gable Batteries

Thistask will develop ahigh energy density, rechargesble lithium-based battery for high pulsehigh
energy density applications.

4) PW-006/M odular High Voltage Switchgear

Thistask will develop advanced, modular, high-voltage, high-current switchgear for Bantam/RLV
goplications. Today’s switchgear isinadequate for the power levels contemplated for electric
powered flight control actuator systems.

Integrated Design and Analysis Tools

Develop and demondtrate integration, andysis and design tool technologies. Serve astools foca point
for coordination of tool development of other projects. Included in this effort is the generation of
software packages that demongtrate Sgnificantly more rapid design and andysis turnaround times. The
resulting shorter andyss/design cycle times will significantly contribute to evaluating candidate vehicle
concepts quickly, identifying enabling technologies, and implementing future launch systems more
rapidly. In addition, sgnificant effort will be gpplied to developing an integrated design environment
which will interconnect andys's and design tools and provide amore efficient interface between the
various tools to further streamline the design cycle.

ThisisaFY00 new gtart. Task requirements and plans are being devel oped.

Crew Systems

Develop and test a safe and operationdly viable aerospace vehicle Crew Vishility System concepts.
Develop associated technologies, data, and guiddines to enable space crew operationsin dl levels of
vighility and weether. Assess crew role during ascent (including aborts) and descent (nomind & off-
nominal) and develop concepts and aids to support the crew during these mission phases. Thiswork
includes prototyping, testing, and eva uating crew/vehicle automation concepts within ascent and descent
scenarios and gpplying airline operations methods for enhanced space crew operations. Integration of
advanced crew aids will enhance both crew productivity and safety.

This core areaiis currently not funded.
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VIl. SCHEDULES

Each funded task has and maintains atask schedule. The following are significant milestones
from those schedules. An * indicates a milestone in the program plan.

* Milestone (2QF Y00): Complete evauation of high power dendty Electrochemica Capecitor (EC)
technologies.

Output: Sdection of two out of 14 Electrochemica Capacitor (EC) technologiesto pursuein the
development of a, 30 kW/kg power density/ 3Whr/kg energy density, power system.

Outcome: Significant reduction in the weight, up to 40 %, of future launch vehicle power Sorage
systems possible when high power dengity Electrochemica Capacitors technology are used in
conjunction with batteries or fuel cdls.

* Milestone (3QF Y00): Manufacture and test a prototype 30 V, 10 F Nickel Carbon electrode
Chemical Double Layer Super Capacitor.

Output: Electrical, and environmenta test data demonstrating Super Capacitors can operate in Solid
Rocket Booster environments. Electrica datais a projection of needs for proposed Electric APU and
Electromechanica Actuation gpplications.

Outcome: A hybrid power source utilizing super capacitors and traditional batteries will provide
sgnificant weight savings over battery adone configurations of at least 50%.

* Milestone (4QF Y00): Complete the Guidance Navigation and Control Systems Evaluation Lab.

Output: Demondrate the cagpability to test and vaidate GPS/IMU systems and conduct red time
navigation solution tests.

Outcome: Capabilitieswill enable the development and test of advanced antonymous vehicle guidance,
navigation and control systems.

* Milestone (4QF Y0O0): Laboratory test of a Scaleable Fault-tolerant Intelligent Network of
Transducers hardware concept.

Output: Demondrate four intelligent 1/0O components (sensors and actuators) including eectronicsto
interface the components to a transducer bus. The bus (coax) will provide both power and
communications to the 1/0 components usng modified IEEE 1451 smart sensor standards.

Outcome: Significantly reduce avionics weight, smplify fault-tolerant architecture design to any leve of
redundancy up to quad systems, diminate wiring and associated connectors, provides enhanced built-
in-test and health management functions, automate checkout, diagnostics, and repair processes,
minimize system Sze, weight, power, and cost
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VIll. RESOURCES

Funding for the Launch Technology program covers dl effort, materids and services. The
program funding plan by fiscd year are shown below:

A. Funding Requirements (NOA in Millions)

FY00 FYO1 FY02 FYO03 FYO4 TOTALS
$7.2 $28.6 $35.6 $31.8 $29.9 $133.1
B. Institutional Requirements (FTE)
FY00 FYO1 FY02 FYO03 Totals
34 83 100 125 342

IX. CONTROLS

The Launch Technology Project is subject to the controls as contained in NASA Procedures
and Guiddines, NPG 7120.5A, effective April 3, 1998. The Launch Technology Project Plan
establishes the top level technical, schedule, and cost controls placed on the program. A semi-annua
review of this plan will be performed to accommodate the changing nature of advanced technology
projects. All revisonsto the Program Plan will be coordinated with the Deputy Associate
Adminigtrator for Space Trangportation Technology. Responsihilities for Program and Project
Management are as follows:

A. Headquarters Responsibilities
Associate Administrator for Aeronautics and Space Trangportation Technology

Providing program advocacy.

Establishing program requirements and metrics.

Recommending the level of GPMC oversight for each new program.
Assigning program and selected project respongbilities to Lead Centers.
Recommending new programs to the Agency PMC.

Deveoping, coordinating, and maintaining the PCA.

Approving Program Plans.

Assessing program performance againg requirements and customer
expectations.

Ensuring timely resolution of multiple program and project issues with
assigned enterprise.

SQe o a0 T
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j.  Serving asamember of the GPMC.

k.

Allocating budgets to programs.

B. Center Responsibilities
1 TheLead Center Director (MSFC)

T T Soa@ o a

Serving as Chairperson of Lead Center PMC.

Supporting the Associate Administrator of Aeronautics and Space
Trangportation Technology in program formulation.

Providing overal direction, control, and oversight of program
implementation.

Appointing the program manager.

Concurring on the Program Plan for Associate Administrator approva.
Assigning work to other Centers.

Integrating ingtitutiona resources with program needs.

Coordinating cross-Center activities.

Ensuring compliance to policy/standards.

Maintaining dud peth for Qudity and IA.

Deveoping and maintaining progranm/project implementation policies and
procedures compliant with NPD 7120.4, NPG 7120.5A, and 1SO 9000.

2. Performing Center Director (M SFC)

a

Performing advanced concept studies in support of Agency and enterprise
drategic plans.

Supporting the program formulation.

Project implementation and oversight.

Developing and maintaining progranm/project implementation policies and
procedures compliant with NPD 7120.4, NPG 7120.5A, and 1SO 9000.

3. ASTP Program Manager

a

Qe "o ao o

Program planning, including: recommendation of program objectives,
requirements, implementation guidelines, program integration, budget and
milestones, and preparation of Program Plans and PCA's.

Developing, recommending, and advocating the program resources.
Execution of the Program Plan and oversight.

Approving Project Plans and associated changes to these documents.
Reviewing and reporting program/project performance.

Establishment of project requirements and performance metrics.
Allocating budget to projects.

Control of program changes.
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i. Edablishing support agreements.

4, The Launch Technology Project M anager

a Preparation and maintenance of the Project Plan, specifications, schedules,
and budgets.

Acquigtion and utilization of participating contractors.

Execution of the Project Plan.

Reporting project status.

Approving Task Agreements.

Conducting design and al other gppropriate reviews.

Participation in Configuration Control Board Activity.

@ o ap o

X.  IMPLEMENTATION APPROACH

A. I mplementation Plan

The Launch Technology Project is a development project intent on developing atechnologies
that reduce risk and cost associated with space launch vehicles. Examples of methods for achieving this
include the Didributed Reconfigurable Avionics task (DRA) within the Avionics and Flight Control task
area. By reducing Size and weight, making it modular and dynamicaly reconfigurable, the DRA will
provide for reuse of the network for different processing, deta management and signa conditioning
functions. For Integrated Design Toals, the ability to incorporate several design packagesin asingle
integrated tool will providefor the ability to iterate through design cycles faster and more cost effective.

B. Project summary WBS

1.8.4 Vehicle Systems
1.8.4.1 Avionics, Flight and Control (CWC - TD15-60)
1.8.4.2 Power (CWC - TD15-62)
1.8.4.4 Andysis and Design Tool Development (CWC - TD15-70)
1.8.4.5 Systems Integration (CWC - 290)
1.8.4.6 Payload Systems (CWC -291)
1.8.4.7 Crew Systems (CWC- 292)

XI.  ACQUISITION SUMMARY

The Launch Technology Project acquisition strategy is based on both NASA in-house and
contracted activities. All of the planned individua contracts are currently anticipated to be less than
$10M. Because of the experimenta nature of the Launch Technology Project and tight time schedules,
every emphasiswill be placed on short procurement approaches. Existing contracts, NASA Research
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Announcements, Purchase Orders, and Support Agreements will be utilized to the greetest extent
possible.

XIl. PROGRAM/PROJECT DEPENDENCIES

Work done within the Launch Technology Project will interface with work done in the areas of
Propulsion, Operations Technologies and Airframe Technologies being managed at MSFC, KSC and

LaRC, respectively.

XIl. AGREEMENTS

A. Internal NASA Agreements

MSFC has been assigned as the Lead Center for the Launch Technology Project and is
responsible for project implementation and management. The Launch Technology Project will require
sgnificant coordination between MSFC and the other participating centers. Coordination on specific
technology development activities will be dictated by circumstances on an "as-needed” basis.

B. External Agreements

The Launch Technology Project is expected to have externa agreements through Contractors
and other agencies. All externa agreements will be determined by competition as part of the overal
acquigtion srategy.

C. NASA/DoD Agreements

NASA has been assigned the Lead Agency for the development of Reusable Space
Trangportation systems, most of which have gpplicability for future DoD technology requirements.
NASA and the Air Force have signed a Memorandum of Agreement calling for cooperétive technology
development and demondtration in support of NASA’s Advanced Space Trangportation Program and
the military Space Operations Vehicle. The Air Force has submitted aletter showing support for the
Spaceliner 100 classRLV and their intent to procure launches.

XIV. PERFORMANCE ASSURANCE

Quality

A qudity plan will be prepared for the Launch Technology Project that is in accordance with
requirements of M SFC-P02.1-COL1 for flight task/projects.
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Launch Technology flight hardware designed, developed and built in-house a MSFC will bein
accordance with the MSFC-P02.1-CO2, Marshal Quality Manua (MQM). In-house hardware may
be built to dated drawings with the gpprova of the Chief Engineer and the Lab lead, as specified in the
Launch Technology Configuration Control Plan. As built drawings will be submitted to the MSFC
Configuration Control Process as pecified in the Launch Technology Configuration Control Plan.

Due to the limited scope of the Launch Technology flight demongtration experiments, flight
hardware may be commercid off-the-shef aslong asit meets the requirements specified in the Launch
Technology Systems Specification.

Launch Technology flight herdware purchased from outside vendors is not required to be 1SO
9000 compliant. Launch Technology flight hardware purchased from outside vendors will be based on
the specific requirements of NHB 5300.4(1C). Tailoring of these requirements will be reflected in the
Launch Technology Quality Plan and/or in the vendor purchase order/contract.

Launch Technology flight hardware purchased from outside vendors must be delivered with a
Certificate of Compliance (COC) and an acceptance data package as specified in the purchase order
or contract.

Quiality record activities will be performed in accordance with MSFC-P16.1, Control of Quality
Records. The project manager will be custodian of these records in accordance with 1SO-STP-05,
Space Trangportation Programs Quality Records Operationa Work Ingtruction (OWI1).

XV. RISK MANAGEMENT

A risk management plan will be prepared for the Launch Technology flight
task/projects.

Due to the advanced technology development program, an aggressive Risk Management Plan will
be required to effectively manage the Launch Technology project. This plan will document a continuous
process that:

- identifiesrisks

- andyzesther impact and prioritizes them

- develops and carries out plans for risk mitigation, acceptance, or other action

- tracks risks and the implementation of mitigation plans

- supports informed, timely, and effective decisons to control risks and mitigation plans

- assuresthat risk information is communicated among dl levels of the project
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Risk management begins in the formulation phase with an initid risk identification and
development of a Risk Management Plan and continues throughout the product’ s life cycle through the
disposition and tracking of existing and new risks.

XVI. ENVIRONMENTAL IMPACT

The Launch Technology project will focus on three primary environmenta areas. minimizing
future problems through an active pollution-prevention program, conducting al operationsin compliance
with environmenta requirements, and preserving our rich natural and cultura heritage for future
generations. Plans will be devel oped to address these areas for flight task/projects.

XVII. SAFETY

A safety plan will be prepared for the Launch Technology flight task/projects.

The Launch Technology Project will develop safety guiddinesto provide for the early

identification, analys's, reduction, and/or dimination of hazards that might cause the following:

Loss of life or injury/iliness to personnd

Damage to or loss of equipment or property (including software)

Unexpected or collateral damage as aresult of tests

Falure of misson

Loss of system availability

Damage to the environment

The Launch Technology Project will develop a safety plan that details such activities as system
safety, reliability engineering, dectronic and mechanical parts reliability, quality assurance for both
hardware and software, surveillance of the development processes, “closed loop” problem failure
reporting and resolution, environmenta design and test requirements. The plan shal be developed early
in the project formulation process for each task, as required. Mission success criteria shall be defined to
ad in early assessment of the impact of risk management trade-off decisons. The safety and misson
successamvny shdl accomplish the following:

Provide for forma assessment and documentation of each hazard, with risksidentified,
analyzed, planned, tracked, and controlled in accordance with section 4.2.2.c. and the
hazard reduction protocol in reference c.

Provide for a safety assessment and certification regarding readiness for flight or operations,
explicitly noting any exceptions arisng from safety issues and concerns.

Utilize a quaity management system governed by the 1SO 9000 standard, appropriate
surveillance, and NASA Engineering and Qudity Audit (NEQA) techniques.
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XVIII. TECHNOLOGY ASSESSMENT

Technology development isthe thrust of this project. Ongoing assessment of needs for
technology will be conducted by project management to insure that long term Spacdliner goals can be
met.

XIX. COMMERCIALIZATION

Many of the technologies to be demonstrated have direct commercia agpplication.

XX. REVIEWS

A. Management Reviews

Management Reviews will be scheduled during the life of the project. The type and frequency of
the reviews will be established according to the unique needs of the Project and the Program Office.
The reviews will be scheduled to keep program and project management informed of the current status
of exigting or potentia problem areas. Agency management will be informed, in advance, of the
schedule and agenda of the mgor reviews and will be invited to participate a their discretion. Specia
reviews by any level of management will be conducted when the need arises.

1. Lead Center Program Management Council (PMC) Review

The Marshdl Space Flight Center lead center PMC will review the Launch Technology
Project annudly. Thereviewswill cover overdl satusinformation, including schedule, change,
performance, funding, interfaces coordination, and other management and technicd topics. The
Lead Center PMC review will also assess project progress against metrics and criteria
proposed in procurement instruments.

2. Quarterly Program Review

A quarterly program review will be held to review cost, schedule, and technical issues.
The location of the review will be determined on a case-by-case bass. Participants will include,
as aminimum, the program managers of the ASTP and STD offices.

3. Other Reviews

Other independent reviews will be scheduled as required and will include the
participation of al NASA Centersinvolved in the Launch Technology Project. The reviews will
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cover the overdl satusinformation and will include schedule status, change status, performance
datus, interface coordination, and other management and technical topics.

B. Technical Reviews
Each technology development effort will be reviewed at Sx-month increments to assess

progress. Decisons for continuation, redirection, and/or cancellation will be made at that time.
XXI. TAILORING
The requirements of NASA Policy Directive (NPD) 7120.4A and NASA Procedures and

Guiddines (NPG) 7120.5A apply to this program as tailored by the ASTP Program Plan and this
Project Plan.

XXI1.CHANGE LOG

EFF. DATE STATUS DOC. REVISION DESCRIPTION
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